The purpose of this study was to investigate the reliability and validity of the Korean version of the Connectedness to Nature Scale(K-CNS), which was translated from the Connectedness to Nature Scale(CNS) developed by Mayer and Frantz. For this study, questionnaires were conducted with a sample of 407 Korean citizens from various backgrounds and regions, with the ages ranging from 17 to 60. Exploratory factor analysis, internal consistency test and correlation checks were conducted on this questionnaires data. The results of exploratory factor analysis supported that the K-CNS has 10 items in a single factor. The internal consistency of the K-CNS was .880. The K-CNS was positively correlated to the NEP (New Environmental Paradigm), satisfaction with life, mental health, compassionate love, and negatively correlated to stress response. In addition, differences were found by group and age, but not by the gender. The K-CNS was higher in the natural-friendly group than in the general group. By age, the K-CNS scores was high in 40s and 50s than 10-39 years old.
Introduction
Human beings have long been using nature to cure physical and mental illnesses (Louv, 2011) . Researchers that had interest in the increase of mental illnesses due to urbanization have been seeking the possibility of using the natural environment in relieving stress and treating psychological disorders. They assumed that recovery through contact with nature and nature connection would promote well-being and mental health (Bratman et al., 2012; Pretty, 2004) . Recent studies prove that nature connectedness promotes subjective well-being, positive emotions and positive relationships, while also reinforcing the capacity for mindfulness that improves self-perception, self-esteem and recuperative powers (Coholic, 2011) .
Nature connectedness refers to 'connection of humans with nature as one' and is a concept discussed in various aspects among different scholars. Schultz (2002) stated that the concept of nature connectedness expands one's identity to nature, and Dunlap and Van Liere (1978) approached nature connectedness from the perspective of the New Environmental Paradigm (NEP). This is contrary to the anthropocentric view of nature, which is the dominant paradigm of the Western society, claiming that humans and the nature are equals and that there is a close correlation between the two, or even regarding humans as beings that belong to nature. Nisbet (2009) perceived nature connected as 'myself in the ecosystem', which is a part of nature, and Mayer and Frantz (2004) briefly determined nature connectedness as an emotional feeling connected to nature.
As such, various measures and scales have been developed along with empirical research on the connection between humans and nature, and each of them has its own characteristics. The NEP scale measures the fundamental belief about the relationship between nature and oneself (Dunlap et al., 2000) and the Nature Relatedness Scale (NRS) measures the relationship between humans and nature in the emotional, cognitive and empirical aspects (Nisbet et al., 2009) . The Connectedness to Nature Scale (CNS) is developed by Mayer and Frantz (2004) and performs an in-depth measurement of the emotional feeling of being connected to nature.
Despite the existing scales to measure the relationship with nature, validation of the Korean version of the CNS is necessary for the following reasons. First, it is to closely capture the emotional and empirical connectedness of individuals about 'unity with nature'. Second, the therapeutic effects of nature are closely related to the emotional aspect such as recovering emotions, promoting well-being and relieving stress (Bratman et al., 2015; Sahlin, 2014; Sahlin et al., 2014) , and they need various scales to more elaborately measure the emotional effects. Finally, the CNS is currently in the English version that is randomly translated and revised by researchers, without systematic validation in Korea.
Therefore, this study is to translate 14 items of the CNS developed by Mayer and Frantz (2004) in Korean and develop the Korean version of the Connectedness to Nature Scale (K-CNS) with reliability and validity.
Research Methods

Subjects
For extensive and diverse samples, we conducted a survey on total 407 citizens aged 17 to 60 living in Suwon-si of Gyeonggi-do, Hongseong-gun of Chungcheongnam-do, and Jeonju-si of Jeollabukdo, twice from April to September 2017.
Tools
K-CNS confirmation process
Two researchers translated the English text of the 14 items of the CNS into Korean, which were mutually reviewed and revised afterwards. The revised items were then reviewed by three doctors of psychology and one doctor of English literature, seeking advice in terms of appropriacy of translation. After that, the items were backward translated by a doctor of English literature fluent in both languages, and the backward translated items were compared to the original. The researchers discussed the items with inconsistent meanings as a result of comparison, after which the final translation of the items was completed.
Evaluation tools
To secure construct validity, we selected the NEP scale that measures the attitude toward nature and world view as well as scales related to satisfaction with life, well-being, stress and compassion that are known to be variables closely related to contact with nature, and then analyzed the correlation among them. More specifically, we selected the tools based on previous research that nature connectedness has positive effects on protecting the ecological environment and respecting the biosphere (Mayer and Frantz, 2004) , as well as research proving that nature is closely correlated to satisfaction with life, well-being and compassion while also relieves stress (Coholic, 2011; Sahlin, 2014; Lumber et al., 2017) .
(1) Korean version of the Connectedness to Nature
Scale (K-CNS)
The K-CNS is developed by translating the items of the CNS by Mayer and Frantz (2004) into Korean. Cronbach's alpha of the K-CNS turned out to be .880. The CNS developed by Mayer and Frantz (2004) is comprised of 14 items in a single factor measuring how much humans feel as if they are part of nature, rated on a 5-point scale, and Cronbach alpha was .84. The results are evaluated by the sum of the items, and items 4, 12, and 14 are reversed items.
(2) New Environmental Paradigm (NEP)
The NEP developed by Dunlap and Van Liere (1978) is comprised of 12 items in two factors measuring the psychological attitudes of individuals toward nature, rated on a 4-point scale. The scale used in this study is the Korean version validated by Shin et al. (2001) . It is comprised of three factors such as 'humans over nature', 'balance of nature' and 'limits of growth', and Cronbach alpha was .69. The results are evaluated by the sum of the items, and items 5, 6, 7, and 11 are reversed items.
(3) Satisfaction With Life Scale (SWLS)
The SWLS developed by Diener, Emmons, Larsen and Griffin (Diener et al., 1985) is comprised of 5 items measuring people's satisfaction with life, rated on a 7-point scale. This study used the scale translated by Cho and Cha (1998) . The internal consistency reliability or Cronbach alpha was .84.
(4) Mental Health Continuum-Short Form (MHC-SF)
The MHC-SF developed by Keyes (2002) The SRI-MF developed by Choi et al. (2006) is comprised of 22 items measuring the major responses to stress in terms of cognitive, emotional, behavioral and physical responses, rated on a 5-point scale. It has three factors such as physical body, depression and anger, and the internal consistency reliability is stable at .93.
(6) Ajou Compassionate Love Scale (ACLS-CO)
The CLS is developed by Sprecher and Fehr (2005) to measure compassionate love, evaluating "feelings, cognitions, and behaviors that are focused on caring, concern, tenderness, and an orientation toward supporting, helping, and understanding the other(s)". This study used the ACLS-CO shortened by Gim and Shin (2014) . It is comprised of 12 items in a single factor rated on a 7-point scale, and the internal consistency reliability was .91.
Analysis method
Data collected in this study were analyzed by conducting one-way ANOVA and t-test using the statistical program IBM SPSS Statistics 22 version (IBM Corp., Armonk, NY, USA). An exploratory factor analysis was conducted to verify the cross-cultural validity of the items of the K-CNS.
Results and Discussion
Exploratory factor analysis An exploratory factor analysis was conducted to verify the factor structure of the K-CNS. The suitability of the samples was verified by the KMO (kaiser-Meyer-Olkin) and turned out to be .898, thereby suitable. As a result of primary analysis through maximum-likelihood classification and direct oblimin, there were three factors with 'Eigenvalues 1 or higher' (Factor 1: 5.217, Factor 2: 1.315, Factor 3: 1.221). The items were grouped as follows: 11 items in Factor 1, one item in Factor 2 (item No. 12), and two items in Factor 3 (item No. 4, 14) . Considering that Factors 2 and 3 have few items to form a factor, and that the decline between Factors 1 and 2 was the greatest as a result of the scree test, it was found that the solution of Factor 1 would be suitable. Therefore, as a result of analysis by fixing the number of factors as one, the commonality of the four items (item No. 4, 12, 13, 14 ) was low at .154-.207, and the total score of items and factor loading were also low at .4 or lower (Table 1) . Based on this, 10 items were finally selected. As a result of conducting a factor analysis with 10 items in one factor, the variance explained was 43.64% and the factor loading was between .474 and .804, thereby suitable.
Reliability analysis
As a result of conducting item analysis and reliability analysis on the 10 items selected with exploratory factor analysis, the item total correlation was .464 to .732, thereby favorable. Moreover, the reliability of the K-CNS was satisfactory with Crohenbach alpha at .880, which is similar to .84 reported by Mayer and Frantz (2004) who originally developed the scale. Therefore, the K-CNS can be a suitable scale to use in the Korean culture.
Validity analysis
Correlation between K-CNS and other scales
To test construct validity, we conducted the correlation analysis between the K-CNS and other scales using Spearman's rank-order correlation coefficient. Table 2 , the K-CNS showed a strong positive correlation with NEP scale, MHC-SF, ACLS-CO, and SWLS, but a negative correlation with the SRI-MF. This is consistent with the findings by Mayer and Frantz (2004) that nature connectedness is positively correlated with protection of the ecological environment and satisfaction with life. Moreover, the result is also consistent with previous studies claiming that nature has a close positive correlation with satisfaction with life, well-being and compassion, while also relieving stress (Coholic, 2011; Sahlin, 2014; Lumber et al., 2017) . One thing to note in this analysis is that the K-CNS shows a higher correlation than the NEP in emotion-related scales such as well-being, compassion, satisfaction with life and stress, which implies the significance of developing the scale that can measure the emotional aspect in more detail. 
As shown in
K-CNS and between-group relations
We conducted an independent samples t-test to verify the differences between the general group (307 subjects) and nature-friendly group (100 subjects: forest therapists, agricultural alternative high school students). The results
were t=-8.063, p<.001, proving that the nature-friendly group had higher nature connectedness with a significant difference (Table 3 ). This result is consistent with the general expectation that the group that was closely associated with nature would have higher nature connectedness, and it also coincides with the study by Lee (2013) proving that the group with high forest visit frequency and the group engaged in environment-related activities showed higher K-NRS scores than the general group. Considering that exposure to or experience in nature is closely related to nature connectedness, it seems necessary to make constant efforts to be in contact with nature to improve quality of life.
Furthermore, there is recently a growing interest in Green Care, nature-based therapy (NBT) and agro-healing, and related studies are also increasing. Therefore, various programs to promote nature connectedness based on Korea's rich forest resources and long historical traditions of agriculture must be developed to contribute to promoting national health.
K-CNS and between-subgroup relations
To determine the validity of the K-CNS, we verified the differences in K-CNS by group using all the samples (N=407). The general group was subdivided into general adults and general high school students, and the na-ture-friendly group was subdivided into forest therapists and agricultural alternative high school students. Compared to the general group, the nature-friendly group was comprised of forest therapists involved in nature as an occupation and agricultural alternative high school students engaged in outdoor agricultural training at least 8 hours a
week according to the school curriculum.
We used the Welch test since Levene's equality of variance conditions were not met in the test for homogeneity of variance, and we performed the Games-Howell test as a post-hoc test to verify where the differences were found among the four groups. As shown in Table 4 , the results showed that the nature-friendly group (forest therapists, agricultural alternative high school students) showed significantly higher K-CNS scores than the general group (general adults, academic high school students). This is consistent with the result of the independent samples t-test of the two groups. However, there was no difference between subgroups in the nature-friendly group, and also in the general group. The K-CNS shows a higher mean when there is more experience and frequency of contact with nature and longer hours of nature-friendly agricultural activities. In particular, agricultural alternative high school students had the mean that was 7 points higher than general high school students, showing a huge gap. Therefore, if students constantly participate in gardening or horticultural activities to interact with nature in the school curriculum, it will lead to positive effects on emotional stability.
K-CNS and gender relations
We conducted an independent samples t-test to determine the differences in the K-CNS by gender in the general group (N=407). The analysis results showed that the female subjects had a higher mean than the male subjects, but there was no significant difference (Table 5) . It was consistent with the study by Mayer and Frantz (2004) on 60 subjects (31 male, 29 female) of the Oberlin Community, which showed that there was no significant difference between female (M=3.76, SD=0.47) and male (M=3.54, SD=0.74). The female subjects seem to have higher means due to their interest in environmental pollution such as particulate matter or safe foods like genetically modified organisms (GMO) in relation to childcare.
K-CNS and age relations
To verify whether there is a difference in the K-CNS by age, we conducted a one-way ANOVA on the general group (n=307). We excluded 100 subjects of the nature-friendly group (forest therapists, agricultural alternative high school students) to assume a general circumstance. The analysis results showed that there was a significant difference by age (F=22.235, p<.001). As Levene's equality of variance conditions were met in the test for homogeneity of variance, we conducted the Scheffe test as a post-hoc test.
The result showed that there was not much difference from the 10s to 30s, but the score increased significantly in the 40s, which was maintained and slightly increased in the 50s (Table 6 ). Mayer and Frantz (2004) proved that the graduate students group (M=3.87, SD=0.48) showed significantly higher results than the high school students group (M=3.27, SD=0.53), but in this study, the 20s (M=32.88) and 10s (M=32.96) showed similar results. The scores were generally low from the 10s to 30s because there is little opportunity to encounter nature due to college entrance examination, employment and childcare, and also due to the cultural tendency in which people spend more time on the internet and mobile devices. On the other hand, the scores were high in the 40s-50s because they have much time to encounter nature such as gardening and hiking, and also because they may have been exposed more to nature during their childhood. Note. Sub-group 1= general adults (n=248); 2= academic high school students (n=59); 3= forest therapists (n=44); 4= agricultural alternative high school students (n=56).
NS
Non-significant, * p < .05, ** p < .01, *** p < .001 by Welch's t-test. 
Conclusion
This study translated the CNS developed by Mayer and Frantz (2004) into Korean, named it as K-CNS and validated the scale. To this end, we conducted a survey on 407 subjects aged 17 to 60 distributed throughout various regions. As a result of conducting an exploratory factor analysis to verify the validity of the K-CNS, 10 items in the single factor were extracted. The reliability of the K-CNS was satisfactory with Cronbach's alpha at .880.
Construct validity was verified by the positive correlation that the K-CNS had with the NEP scale, MHC-SF, ACLS-CO, and SWLS, and the negative correlation with the SRI-MF. Moreover, we verified the difference in nature connectedness between the nature-friendly group and general group to determine the criterion-related validity of the K-CNS, and the result showed a significant difference. As a result of the t-test additionally conducted to determine between-group differences, there was no difference by gender.
By age, there was not much difference from the 10s to 30s, but the score increased significantly in the 40s, which was maintained and slightly increased in the 50s as well.
In particular, the K-CNS turned out to be more closely correlated with emotion-related scales such as well-being, compassion, satisfaction with life and stress than the NEP, which proved the need to validate the CNS scale intended for in-depth determination of emotional and empirical connectedness regarding 'unity with nature'.
The limitations of this study are that nearly half (48.15%) of the participants are high school and college students, and that it is difficult to measure the ecological crisis due to the recently urgent environmental issue of climate change. Further research shall be conducted to develop the CNS for children considering the importance of early education in ecology and environment.
